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(54) Electrical connector for flat flexible circuitry 

(57) A connector (10,1 OA) is provided for electrical- 
ly interconnecting the conductors (12) of a flat flexible 
circuit (14) to the conductors of a complementary mating 
connecting device. The connector includes a body 
member(22) on which a first length (14a) of the flexible 
circuit (14) is fixed. A second length (14b) of the circuit 
extends away from the body member. A resilient strain 
relief component (33) on the body member (22) is en- 
gageable with the flexible circuit (14) to locate the sec- 



ond length (14b) of the flexible circuit in a plane offset 
from the plane of the first length (14a) of the circuit. 
Therefore, pulling forces on the second length (14b) of 
the flexible circuit away from the body member biases 
the circuit against the resilient strain relief component 
(33) . The body member may be a two-part housing (46) 
relatively movable between open and closed positions. 
A flexible molded-in-place hinge (56) joins the housing 
parts to accommodate their movement. 
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Description 

Field of the Invention 

[0001] This invention generally relates to the art of 
electrical connectors and, particularly, to connectors for 
electrically interconnecting flat flexible circuitry. 

Background of the Invention 

[0002] A flat flexible circuit conventionally includes an 
elongated flat flexible dielectric substrate having later- 
ally spaced strips of conductors on one or both sides 
thereof. The conductors may be covered with a thin, 
flexible protective layer on one or both sides of the cir- 
cuit If protective layers are used, cutouts are formed 
therein to expose the underlying conductors at desired 
contact locations where the conductors are to engage 
the conductors of a complementary mating connecting 
device which may be a second flat flexible circuit, a print- 
ed circuit board or the terminals of a mating connector. 
[0003] A wide variety of connectors have been de- 
signed over the years for terminating or interconnecting 
flat flexible circuits with complementary mating connect- 
ing devices. Major problems continue to plague such 
connectors, particularly in the area of cost and reliability. 
Not only is the direct material costs of such connectors 
unduly high, but an undue amount of labor time is re- 
quired in assembling such connectors. 
[0004] US 5.009,607 discloses a flexible circuit con- 
nector according to the pre-characterising portion of 
claim 1 which is used to electrically and mechanically 
connect a flexible circuit to a circuit board or other elec- 
tronic divice. 

[0005] The present invention is directed to solving 
these problems by providing an extremely simple, inex- 
pensive and reliable connector structure not heretofore 
available. 

Summary of the Invention 

[0006] These problems are solved or at least amelio- 
rated with a connector as defined in claim 1 . 
[0007] In the exemplary embodiment of the invention, 
a new and improved connector is shown for electrically 
interconnecting the conductors of a flat flexible circuit to 
the conductors of a complementary mating connecting 
device. The connector includes a body member on 
which a first length of the flexible circuit is fixed, with a 
second length of the circuit extending away from the 
body member. A resilient strain relief means is provided 
on the body member engageable with the flexible circuit 
such as to locate the second length of the flexible circuit 
in a plane offset from the plane of the first length of the 
circuit. Therefore, pulling forces on the second length of 
the flexible circuit away from the body member biases 
the circuit against the resilient strain relief means. 
[0008] As disclosed herein, the body member in- 



cludes a passage through which the second length of 
the flexible circuit extends. The passage is offset from 
the plane of the first length of the circuit. The resilient 
strain relief means is located in the passage. The body 
5 member is disposed herein as being elongated, and the 
passage is formed by a relatively narrow slot extending 
lengthwise of the body member. 
[0009] The body member is shown herein as a unitar- 
ily molded structure of plastic material, and the strain 
relief means is a molded-in-place component of an elas- 
tomeric material. The body member preferably is mold- 
ed of relatively means may be of silicone rubber. 
[0010] The invention also contemplates the connector 
including a multi-part housing for receiving the flat flex- 
ible circuit. The housing includes at least a pair of rigid 
housing parts relatively movable between open and 
closed positions. A flexible hinge means is molded be- 
tween the rigid housing parts to accommodate the 
movement of the housing parts between their positions. 
Like the resilient strain relief means, the flexible hinge 
means comprises at least one molded-in-place compo- 
nent of elastomeric material such as silicone rubber. 
[001 1] Other objects, features and advantages of the 
invention will be apparent from the following detailed de- 
scription taken in connection with the accompanying 
drawings. 

Brief Description of the Drawings 

[0012] The features of this invention which are believe 
to be novel are set forth with particularity in the append- 
ed claims. The invention, together with its objects and 
the advantages thereof, may be best understood by ref- 
erence to the following description taken in conjunction 
with the accompanying drawings, in which like reference 
numeral identify like elements in the figures and in 
which: 

FIGURE 1 is a top perspective view of a firs embod- 
iment of a connector incorporating the concepts of 
the invention; 

FIGURE 2 is a bottom perspective view of the con- 
nector of Figure 1; 

FIGURE 3 is a top perspective view of a second em- 
bodiment of the connector; 

FIGURE 4 is a bottom perspective view of the con- 
nector of Figure 3; 

FIGURE 5 is a section taken generally along line 
5-5 of Figure 3; 

FIGURE 6 is a perspective view of a third embodi- 
ment of a connector incorporating the concepts of 
the invention, with the connector in open condition; 
FIGURE 7 is a perspective view of the connector of 
Figure 6 in closed condition, interconnecting a flex- 
ible circuit with a printed circuit board; and 
FIGURE 8 is a section taken generally along line 
8-8 of Figure 7. 
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Detailed Description of the Preferred Embodiments 

[001 3] Referring to the drawings in greater detail, and 
first to Figures 1 and 2, a first embodiment of a male 
connector, generally designated 10, is shown for elec- 
trically interconnecting the conductors 12 of a flat flexi- 
ble circuit or cable 14 to the conductors of a comple- 
mentary mating connecting device (not shown). For in- 
stance, male connector 10 can be mated with a comple- 
mentary female connector by inserting a leading edge 
16 of the male connector into an appropriate receptacle 
of the female connector. In some applications, the male 
connector could be connected to another complemen- 
tary male connector. In these various applications, flat 
flexible circuit 14 is wrapped around leading edge 16 of 
the connector, and locating holes 18 in the circuit are 
positioned over locating pegs 20 on opposite sides of 
the male connector. 

[0014] More particularly, mate connector 10 includes 
a male body member 22 about which flat flexible circuit 
14 is wrapped. The male body member is generally flat 
and elongated and includes a pair of cantilevered latch 
arms 24 at opposite ends thereof. The body member, 
including the latch arms, is unitarily molded of relatively 
rigid dielectric material such as plastic or the like. Can- 
tilevered latch arms 24 are joined to the body member 
at proximal ends 24a of the latch arms near opposite 
ends of leading edge 16 of the connector. Therefore, 
free ends 24b of the latch arms can flex in the direction 
of double headed arrows "A". A pair of latch hooks 24c 
project outwardly of latch arms 24 for engagement with 
appropriate latch means on the complementary mating 
connecting device. Finally, a raised rib or flange 26 ex- 
tends longitudinally along the top rear edge of the body 
member to define a slot 28 therebeneath and through 
which flat flexible circuit 14 extends, as best seen in Fig- 
ure 5 described hereinafter. 

[0015] Still referring to the embodiment of Figures 1 
and 2, the invention contemplates the provision of resil- 
ient means in the form of an elongated resilient compo- 
nent 30 which extends along and defines leading edge 
16 of the connector for spring loading flexible circuit 14 
to enhance the engagement thereof with locating pegs 
20. Resilient component 30 is a molded-in-place strip 
fabricated of elastomeric material, such as silicone rub- 
ber. 

[0016] Finally, connector 10 (Figs. 1 and 2) includes 
a molded-in-place resilient backing rib 32 (Fig. 1) which 
extends longitudinally of the width of body member 22 
and engages the underside of flexible circuit 14 to bias 
conductors 12 of the circuit against the conductors of 
the complementary mating connecting device. 
[0017] Figures 3-5 show a second embodiment of a 
male connector, generally designated 10A, which is 
substantially identical to connector 10 (Figs. 1 and 2) 
except that connector 10A includes a resilient strain re- 
lief member 33 on the underside of flange 26 as best 
seen in Figure 5. Consequently, like numerals have 



been applied in Figures 35 designating like components 
of male connector 10A corresponding to the compo- 
nents described above in relation to connector 10 in Fig- 
ures 1 and 2. 

s [0018] Also in the embodiment of Figures 3 and 4, 
flange 26 is a separate rigid plastic component joined to 
body member 22 by a living hinge 34. The living hinge 
is a molded-in-place component of elastomeric material 
such as silicone rubber. The opposite end of separate 
flange 26 has a hooked latch 35a for latching over a sur- 
face 35b of body member 22. Therefore, the flange can 
be unlatched to open slot 28 significantly to enable easy 
positioning of the flexible circuit in the slot. 
[0019] Before proceeding with a description of strain 
relief member 33, Figure 5 clearly shows how resilient 
component 30 is molded-in-place about a leading edge 
22a of body member 22. It also can be seen how flexible 
circuit 14 is wrapped around leading edge 16 of the con- 
nector defined by resilient component 30. The invention 
contemplates that locating holes 18 (Fig. 1) in flexible 
circuit 14 be spaced such that, when the holes are po- 
sitioned about locating pegs 20 as seen in Figure 5, the 
flexible circuit will be wrapped tightly about resilient 
component 30, even to the extent of slightly compress- 
ing the resilient component in the direction of arrow 
11311 . Therefore, the resilient component is effective to 
spring load the flexible circuit to enhance the engage- 
ment thereof with locating pegs 20. In other words, the 
resilient component is effective to take out any loose- 
ness or slack in the flexible circuit which, otherwise, 
might simply fall off of the locating pegs. 
[0020] Referring specifically to Figure 5, when flexible 
circuit 14 is fully connected about either male connector 
1 0 or 10A, a first length 14a of the circuit is disposed on 
top of body member 22, and a second length 14b of the 
circuit extends beneath flange 26 and away from the 
rear of the body member. It can be seen that the second 
length 14b of the circuit is in a plane offset from the plane 
of the first length 14a of the circuit. Resilient strain relief 
member 33 engages the top of length 14b of the circuit 
in its plane offset from length 14a of the circuit. There- 
fore, pulling forces on the flexible circuit in the direction 
of arrow "C" will have a tendency to bias the circuit 
against strain relief member 33 which is resilient and 
compressible to provide a degree of give or longitudinal 
movement to the circuit, rather than allowing all of the 
pulling forces to be translated directly to locating pegs 
20 at the top of the connector. Like resilient spring-load- 
ing component 30, resilient strain relief member 33 is a 
molded-in-place structure on the underside of flange 26 
and is fabricated of such elastomeric material as silicone 
rubber. 

[0021] Referring to Figures 6-8, a third embodiment 
of a connector, generally designated 10B. is shown for 
interconnecting the conductors 40 on opposite sides of 
a flat flexible circuit, generally designated 42, to the cir- 
cuit traces on opposite sides of a printed circuit board 
44 as seen in Figures 7 and 8. More particularly, con- 
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nector 10B includes a multi-part housing, generally des- 
ignated 46, which is formed by a pair of rigid housing 
parts 48 and 50. Each housing part is a one-piece struc- 
ture unitarily molded of dielectric material such as rigid 
plastic. The housing parts are movable between open 
positions shown in Figure 6 to facilitate loading of flexi- 
ble circuit 42, and closed positions shown in Figures 7 
and 8 for interconnecting the conductors of the flexible 
circuit to the circuit traces of printed circuit board 44. 
The housing parts have complementarily interengaging 
latch arms 52 which are flexible and molded integrally 
with the housing parts. The latch arms are canti levered 
and include complementarily interengaging latch hooks 
52a when the housing parts are in their closed positions. 
Housing part 50 has an elongated slot 54 for the pas- 
sage therethrough of flexible circuit 42 as best seen in 
Figure 8. Finally, each housing part includes a resilient 
spring-loading component 30 at edges thereof about 
which the flexible circuit is wrapped similar to connec- 
tors 10 and 10A. 

[0022] The invention contemplates that relatively rigid 
plastic housing parts 48 and 50 be joined by flexible 
hinge means provided by a pair of molded-in-place 
hinge components 56. The hinge components are mold- 
ed of elastomeric material such as silicone rubber. The 
hinge components accommodate movement of the rigid 
housing parts from their open positions shown in Figure 
6 to their closed positions shown in Figures 7 and 8. 
[0023] Figure 8 shows how flexible circuit 42 is inter- 
connected to printed circuit board 44 by connector 10B. 
More particularly, flexible circuit 42 is a two-sided circuit 
in that it has conductors on both the top side 42a and 
the bottom side 42b as viewed in Figure 8. Correspond- 
ingly, printed circuit board 44 will have circuit traces on 
both sides thereof. The flexible circuit is threaded 
through slot 54 in housing part 50, beneath the housing 
part and around resilient spring-loading member 30 at 
the leading edge of the housing part, whereupon bottom 
side 42b of the flexible circuit becomes the top side for 
engaging circuit traces on the bottom of printed circuit 
board 44. Still referring to Figure 8, the circuit is wrapped 
about a rear edge 60 of housing part 48, over the top of 
the housing part, around resilient spring-loading com- 
ponent 30 at the front edge of the body part and into 
engagement with the top of printed circuit board 44. At 
this point of engagement, the top side 42a of the flexible 
circuit becomes the bottom side thereof for engaging the 
circuit traces on the top of the circuit board. Both housing 
parts 48 and 50 are shown in Figure 8 to include locating 
pegs 20 for insertion into appropriate locating holes in 
the flexible circuit to tightly wrap the circuit about resil- 
ient spring-loading members 30, as described above in 
relation to connectors 10 and 10A. Both housing parts 
48 and 50 also include molded-in-place resilient backing 
structures 62 for biasing the flexible circuit against the 
top and bottom of the printed circuit board. 
[0024] It will be understood that the invention may be 
embodied in other specific forms without departing from 



the spirit or central characteristics thereof. The present 
examples and embodiments, therefore, are to be con- 
sidered in all respects as illustrative and not restrictive, 
and the invention is not to be limited to the details given 
5 herein. 



Claims 

10 1. A connector (10B) for electrically interconnecting 
the conductors (40) of a flat flexible circuit (42) to 
the conductors of a complementary mating device, 
characterized by a multi-part housing (46) which 
is adapted to receive the flat flexible circuit (42) and 
is includes at least a pair of rigid housing parts (48, 
50) relatively movable between open and closed 
positions; and 

a flexible hinge means (56) which is molded 
between the rigid housing parts (48, 50) to accom- 
20 modate said movement of the housing parts be- 
tween said positions. 

2. The connector of claim 1 wherein said flexible hinge 
means comprises at least one molded-in-place 

25 component (56). 

3. The connector of claim 1 wherein each of said hous- 
ing parts (48, 50) is unitarily molded of plastic ma- 
terial and said molded-in-place component (56) is 

30 of an elastomeric material. 

4. The connector of claim 1 wherein said flexible hinge 
means (56) is of a silicone rubber material. 

35 5. The connector of claim 1 wherein each of said hous- 
ing parts (48, 50) is molded of relatively rigid plastic 
material. 

6. The connector of claim 1 wherein said flexible hinge 
<o means comprise a pair of spaced hinge compo- 
nents (56). 

7. The connector of claim 6 wherein each of said hous- 
ing parts (48, 50) is unitarily molded of plastic ma- 

45 terial. and said pair of spaced hinge components 
comprise molded-in-place components (56) of elas- 
tomeric material. 

8. The connector of claim 7 wherein said hinge com- 
50 ponents (56) are of silicone rubber material. 
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FIG. 5 
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